Key indicators: single-crystal X-ray study; T = 273 K; mean (C-C) = 0.004 Å; R factor = 0.050; wR factor = 0.136; data-to-parameter ratio = 12.5.
Related literature
For the structures and properties of proton-transfer compounds, see: Aghabozorg et al. (2006) . For the use of multi-carboxylate heterocyclic acids and piperazine in coordination chemistry, see : Murugavel et al. (2009) ; Sheshmani et al. (2006) and for piperazinium structures, see : Murugavel et al. (2009) ; Sheshmani et al. (2007) . For bond-length data, see: Allen et al. (1987) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). Data collection: SMART (Bruker, 1997 ); cell refinement: SAINT (Bruker, 1997) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL.
Supplementary data and figures for this paper are available from the IUCr electronic archives (Reference: JH2238).
Piperazine-1,4-diium bis(hydrogen 2-propyl-1H-imidazole-4,5-dicarboxylate) monohydrate Z.-Q. Gao and J.-Z. Gu Comment t;text-indent:12.0 pt;mso-char-indent-count: 1.0;line-height:200%'>In the past decades, much attention has been focused on the design and synthesis of proton-transfer compounds, owing to their importance in physics, chemistry and biochemistry Allen et al., 1987) . Many multi-carboxylate or heterocyclic acids and piperazine are used for this purpose (Murugavel et al., 2009; Sheshmani et al., 2006) . In order to extend the investigation, we have prepared the title compound, (I), and report its crystal structure here.
As shown in Fig.1 , The asymmetric unit contains one half-cation, one anion and half a water molecule. There is a centre of inversion at the centre of the cation ring and one water molecule lies on a twofold rotation axis. The organic piperazinium dication lies at an inversion centre and adopts a typical chair geometry with normal valence bond lengths (Murugavel et al., 2009 ) and angles, as observed in the related structures (Sheshmani et al., 2007) . The anionic fragment individually has two intramolecular hydrogen bonds, a O-H···O bond between adjacent carboxylate groups and a N-H···O bond between the imidazole ring and the carboxylate group ( Fig. 2 and Table 1 ). In the crystal structure, intermolecular N-H···O and N-H···N hydrogen bonds play an important role in the construction of the three-dimensional framework (Fig. 3 ).
To a solution of 2-propyl-1H-imidazole-4,5-dicarboxylic acid (0.100 g, 0.5 mmol) in water (5 ml) was added an aqueous solution (5 ml) of piperazine (0.089 g, 0.5 mmol). The reactants were sealed in a 25-ml Teflon-lined, stainless-steel Parr bomb. The bomb was heated at 433 K for 3 days. The cool solution yielded single crystals in ca 70% yield. Anal. Calcd for C 10 H 16 N 3 O 4.5 : C, 47.99; H, 6.44; N, 16.79. Found: C, 47.61; H, 6.77; N, 16 .42.
Refinement
The free water H atoms attached to oxygen atoms were placed at calculated positions and refined with the riding model, considering the position of oxygen atoms and the quantity of H atoms. The H atoms were placed in geometrically idealized positions, withN-H = 0.86-0.90 Å and C-H = 0.93 Å, and constrained to ride on their respective parent atoms, with Uiso(H) = 1.2 Ueq. Figures   Fig. 1 . A drawing of the asymmetric unit in the structure of (I), showing the atom-labeling scheme. Displacement ellipsoids are drawn at the 30% probability level. 
